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INTRODUCTION
Tq my knowledge, previous to this study, the distribution of Thomomys 
talpoides rufeacens Wied-Neuwied and Geomys bursarius bursarlus (Shaw) in 
northeastern North Dakota were based on Bailey's (1926) Interpretation.
Figure 1 shows the localities in which Geomys and Thomomys were observed 
by Bailey (1926) or his associates. Bailey (1926) stated that residents 
of Larimore told Remington Kellogg (an assistant to Bailey) that Geomys 
had been the original species in the vicinity, but that Thomomys had re­
cently moved in. In the same year (1915) Geomys was reported to be the 
common gopher at Manvel, the vicinity of the northernmost authentic record 
of this species. However, Bailey (1926) reported that the large mounds of 
Geomys were observed in the vicinity of Mlnto and that the only gopher 
taken at Grafton was Thomomys. Bailey (1926) in 1887 found Thomomys every­
where at Pembina except in the thickest stands of trees. In 1916 he collect- 
ed Geomys just across the Red River from Pembina. The suggestion that the 
boundary of Geomys and Thomomys near Larimore fluctuates and the fact that 
Bailey did not collect Geomys near Pembina in North Dakota instigated in­
terest in the first purpose of this study: to reveal any changes in the 
areal extent of Geomys and Thomomys which might have occurred in the last 
fifty years. This phase of the research Involved kill-trapping both species 
of gophers in Grand Forks, Walsh (eastern half) and Pembina Counties.
Dalquest and Scheffer (1944) suggest that relatively minor environ­
mental and topographic barriers are often effective in limiting the dis­
tributions of pocket gophers because of the fossorial habits of these
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mammals. Some of the factors Which biologists have considered effective 
in limiting gopher dispersal are edaphlc (soil texture, depth, moisture), 
flooding, rivers, topography, fighting (interspecific), and forests. 
Various workers have expressed their views concerning soil preferences 
of Geomys and Thomomvs. In eastern North Dakota and northwestern Minne­
sota where the distribution limits of these two species coincide, two 
investigators Bailey (1926) and Quimby (1942) attribute soils as the 
major factor preventing cohabitation of Geomys and Thomomys. Interest­
ingly, these two biologists derived contrasting conclusions from obser­
vations made in similar areas (Red River Valley and adjacent uplands).
It was the conflicting views of Bailey and Quimby that stimulated 
the second purpose in this research: to determine if soils are a major 
factor in accounting for the comparative distributions of Geomys and 
Thomomys in northeastern North Dakota. No attempt was made, regarding 
soil preferences, to establish the relative abundance of either species 
in a given soil series or association. There were two reasons for this:
(1) three counties would have to be trapped in detail, which temporally 
exceeded the scope of this project, and (2) low populations in a given 
soil series may not necessarily indicate soil preference or a lack of 
preference for that type. For instance, a few gophers found in soil bank 
land (soil A) in contrast to a large population Inhabiting an alfalfa field 
(soil A) might actually indicate a food preference. A few gophers in a 
soil bank field (soil B) in contrast to a large population in another soil 
bank field (soil A) could infer that soil B had recently been flooded. 
Another example would be the absence of gophers on top of a hill (soil A), 
presence of gophers on the north-facing slope of the hill (soil B) and the 
lack of gophers at the bottom (soil C). This situation might reflect in­
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adequate soil moisture at A, sufficient moisture at B, and too wet at C.
The above examples illustrate that a nescience of other variables influenc­
ing a given situation could invalidate the results in a field study involv­
ing soil preferences. A detailed knowledge of local variables was prohib­
itive in a three county study. This thesis does not refer to the arbitrary 
conclusion that a gopher prefers a particular soil series or association 
but only to the fact that it is found there. This concept regarding soils 
as applied to the relative distributions of Geomys and Thomomys is compatible 
with the second purpose. The gophers which were trapped to determine the 
distributions were recorded on a soil map to show their areal extent as well 
as the soils they inhabited at their place of capture.
In addition to soils, an attempt was made to interpret the relative 
areal extents of both species of gophers by means of other environmental 
factors. The factors to be discussed are soil moisture preferences, floods, 
rivers, comparative chill tolerances, swinning ability, forests, and road 
development. The importance of rivers as barriers is mostly concerned with 
the following paragraphs.
Dalquest and Scheffer (1944) have suggested that rivers may function 
as barriers to pocket gophers in the state of Washington. Their support­
ing evidence are populations of gophers which have evolved into different 
subspecies on opposite sides of rivers. Komarek and Spencer (1931) found 
that the northern limit of b^ illinoensis was confined by the Kankakee 
River of Illinois. They postulated that one possibility for this northern 
boundary was that the river itself was a barrier.
The distribution of Gj, b^ bursarius includes the east and west sides 
of such rivers as the Mississippi, Minnesota and the Red. Obviously this 
subspecies has been able to surmount these rivers in extending its range.
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However, since gophers are fossorlal it seems most likely that rivers are 
not normally transgressed by these mammals. In view of the supposition 
that rivers may function as barriers to gopher dispersal, resulting in re- 
productive isolation, the third purpose was: a statistical analysis of 
samples from both sides of the Red River to reveal if lnaiplent differences 
between the two populations had occurred. This part of the research en­
tailed trapping gophers from two strips of land several miles vide on both 
sides of the Red River. The lengths of both strips were confined to the 
north and south boundaries of Grand Forks County, North Dakota. The area 
that was sampled on the east side of the Red River was in Polk County, 
Minnesota. The field work was conducted during the summers of 1962 and 1963.
THE RESEARCH AREA
Location And Physiography
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The research area was located In northeastern North Dakota and In* 
eluded Grand Forks and Pembina Counties and the eastern half of Walsh 
County (Fig. 1). The area lies within the Western Young Drift Section 
of the Central Lowland Province (Fenneman, 1938). The effects of the 
Wisconsin ice invasion are present almost everywhere in the landscape 
(Fig. 1). The land may be conveniently divided into two parts, the Till 
Uplands and the Red River Valley.
In western Grand Forks County, the Till Uplands is distinct in its 
topography from the land to the east since it was not covered by glacial 
Lake Agassiz. The topography of the till surface varies from nearly level 
to rolling with potholes and sloughs (Grand Forks County Soil And Water 
Conservation Needs Inventory, Pamphlet No. 5).
The following dimensions and slope of the land surface was inter­
preted from the map of the Western United States, Army Map Service, Corps 
of Engineers, 4-56, 91261,065, Grand Forks NL 14-3, and 8-67, 63709, Thief 
River Falls NM 14-12 (Fig. 2). The Red River Valley, east and northeast 
of the Till Uplands in the study area, is a depression almost 90 miles 
long and 32 to 35 miles wide. The lacustrine deposits formed in Lake 
Agassiz and the deposition of more recent alluvium account for the flat­
ness of this area and even where the till is exposed the relief is less 
than the Till Uplands (Fenneman, 1938). The northward slope of the valley

from Grand Forks to Pembina is less than a foot per mile. The westward 
ascent from Grand Forks, Which is barely perceptible to the eye, is only 
4.5 feet per mile for the first 14 miles. This slope Increases to 11 feet 
per mile for the next 22 miles to the upper Herman beach. From this highest 
level of Lake Agassiz through the last 9 miles of Grand Forks County, the 
ascent is relatively rapid at 44 feet per mile.
A well at Grafton reveals the till to be 298 feet thick, while an­
other at Grand Forks apparently did not reach the bottom of the drift at 
265 feet (Upham, 1895). Underlying the till are Cretaceous and Paleozoic 
sediments above a basement of Precambrian granite. The till rests mostly 
on Cretaceous rocks, but in places it is thought to mantle Paleozoic and 
Precambrian rocks where these formations were exposed by erosion previous 
to glaciation (Laird, 1959). Over half of the till in this area is cover­
ed with lacustrine sediments and alluvial deposits (Fig. 1). In south­
western Pembina County outcrops of Cretaceous shales form the Pembina es­
carpment (” Second Pembina Mountain")*
The most notable landforms are the beaches, deltas, and the "Ridge". 
Deviating in altitude from the almost level Lake Agassiz bottom is a series 
of beaches which trend northwesterly (Fig. 1). The major beaches (if mul­
tiple, numerals indicate number), Herman (7), Norcross (2), Tintah (2), 
Campbell (3), and McCauleyville (3) were built when the lake outflowed 
to the south. When more northerly outlets were utilized, following re­
cession of the ice, the beaches, Blanchard (3), Hillsboro, Emerado (2),
Ojata (2), Gladstone, Burnside, Ossowa, Stonewall, and Hiverville (2) 
were formed. The more prominent shorelines from the highest Herman beach 
to the Emerado are the only ones shown in Figure (1). Generally, the 





courses and from 10 eo 20 feet above the land to the east. The courses, 
Which may be split Into several members, Increase In altitude westward to 
the highest Herman beach and ascend northward to the International boundary. 
This northward Inclination and splitting of the beaches Is attributed to 
differential uplift subsequent to the waning of the glacier (Upham, 1895). 
These lake level remnants are comprised of sand and gravel throughout most 
of their extent. Occasionally, however, wave action eroded the till and 
produced low cliffs.
Two "deltas" occur In this areat the Elk Valley Delta and the Pembina 
Delta. According to Upham (1895), the Elk Valley Delta was initially a 
glacial river course which later became a straight or sound extending along 
the shore of Lake Agassis. Leverett (1932) refers to this delta as outwash 
in front of a moraine (Edinburg). It Is composed of sand and fine silt and 
is about 13 miles wide at the southern boundary of Grand Forks County.
North of Larimore, where It narrows to 4 miles In width, it is called the 
Elk Valley. This deposit covers about 300 square miles of till and averages 
30 to 40 feet In thickness.
The Pembina Delta (MFirst Pembina Mountain?') is 80 square miles in 
area and averages from 30 to 40 feet thick. The surface of its mass of 
gravel, sand, and fine silt stands from 1,200 to 1,270 feet above sea 
level. Upham (1895) states that more than half of its materials is from 
englacial drift of the ice sheet. The remainder is material eroded from 
the channel cut (Langs Valley) in draining Lake Souris and also from the 
partially drift filled Pembina River Valley.
The Edinburg moraine (Leaf Hills Moraine) is obscure from the "Ridge" 
to the southern boundary of Grand Forks County (Fig. 1). The "Ridge", 
which Is the most prominent part of the moraine in the area, was an Island
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la Lake Agassiz (Upham, 1895). It borders Elk Valley on the east, and 
Is from 1,140 to 1,160 feet above sea level.
Climate
The following information regarding precipitation is derived from 
the U. S. Weather Bureau Climatological Data, North Dakota Section, 1958 - 
1960. The average annual precipitation in the study area ranges from 
20.5 inches in southeastern Grand Forks County to 18.5 inches in north­
western Pembina County. About 70 per cent of this precipitation falls 
during April through September inclusive. In general, with the exception 
of Pembina County, the western parts of the study area receive from one 
to two inches less precipitation than the eastern reaches.
The subsequent data are based on Bavendick (1952). The approximate 
average annual temperatures in the area are: Grand Forks County 40° F,, 
Walsh County 39.5° F., Pembina County 37° F. The average January tem­
perature in northern Pembina County is cooler (-6° F.) than southeastern 
Grand Forks County (4° F.). The July average temperatures vary from 68° F. 
in southern Grand Forks County to 66° F. in northeastern Pembina County. 
The average number of days without killing frosts range from 130 in south­
eastern Grand Forks County to 110 in northwestern Pembina County.
Regional Vegetation
The research area lies within the true prairie subdivision of the
North American Grasslands Biome (Clements and Shelford, 1939). However, 
this classification is an abstruse entity when applied today. Plowing,
mowing, grazing, and the introduction of new species have virtually 
destroyed the original prairie aspect. The true prairie dominant grass
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genera as given in Clements and Shelford (1939) are: Stipa. Sporobolus. 
Andropogon. Bouteloua. Roelerla. Agropyron. Muhlenbergla. and Panicum.
Krause (1951) failed to find any of the aforementioned true prairie 
grass dominants in Pembina County and concluded that the dominant species 
were Bromus inermis Leyss on the prairie and Poa pratensla L. and 
Agropyron repens (L.) Beauv. in or near the open woodlands. Krause's 
grass dominants reflect, probably, that most of his collecting involved 
disturbed areas. All but one of the grass dominants listed above were 
collected by La Berge (1951) in Walsh County. Freeman (1962) analysed 
two transects of a partially mowed, native 160 acre tract in Grand Forks 
County. He found all of the dominants except Bouteloua spp. . The 
grasses with the highest frequency were Poa pratensis and Muhlenbergia 
Richardsonls (Trln.) Rydb. . Facey's (1960) comprehensive list of the 
flora in the University of North Dakota Biology Area near Inkster,
North Dakota contains all of the dominant genera of the true prairie 
as represented along gallery forests. Unless cited otherwise, the sub* 
sequent discussion involving the vegetation patterns in the study area 
is based on the writer's observations.
The grasses encountered along the roadgrades and ditches generally 
exhibit little variation in species. The brome grasses (Bromus spp.) 
greatly exceed all others in abundance. A possible reason for this is 
that many fields are planted to brome which later moves to the roads.
The roadsides of the Till Uplands are covered with brome and the only 
grass to crowd it locally is Setaria spp. . At lower elevations, 
particularly in the vicinity of moderately and strongly saline soils, 
the grass complex is much more diverse due to lack of disturbance and 
probably its being a native edaphlc climax. The following list of grasses
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were collected within a ten foot quad in a ditch a few miles northwest 








Echlnochloa crusgalli (L.) Beauv.
Setaria viridis (L.) Beauv.
Agropyron repens (L.) Beauv.
Hordeum lubatum L.
Elvmus canadensis L.
Muhlenbergia Richardsonls (Trin.) Rydb.
Muhlenberaia asperifolia (Nees & Meyen) Parodl
In this particular association Spartina pectinata and Andropogon 
gerardi were most conspicuous. Spartina spp. is probably the most 
abundant in the ditches and occasionally it may be profuse for a 
100 feet or more. Local, dense stands of Andropogon scoparius. 
Echlnochloa spp., Phraemitea spp., and Agropyron spp., break up the 
otherwise unvaried brome aspect of the roadsides.
The deciduous forest, which in the Clementslan sense is a post­
climax relationship to the true prairie, flanks the major rivers in 
the area. This forest is not always continuous, for segments of all 
the larger rivers are unforested. Krause (1951) noted that the forest 
was heaviest on the delta in Pembina County. The dominant species in 
association here were Acer negundo L., Quercus macrocarpa L., Fraxlnus 
Pennsylvania Marsh, Prunus virginlana L., and Amelanchler alnifolia 
Nutt. . In places, stands of Betula papyrlfera Marsh and Populus
tremuloides Mlchx., either singly, or as associates were observed to
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be the most abundant. On top of the delta, groves of Quercus raacrocarpa 
are quite common. Acer negimdo. Tilla anertcana L., and Ulmus amerlcana L., 
border the Pembina River west of Neche. The forest along the Red River 
near Pembina Is comprised mainly of Quercus raacrocarpa. Fraxinus Penn- 
svlvanlca. and Ulmus amerlcana.
The following list contains the more abundant trees which comprise
the overstory and understory along the Forest River In the University 
of North Dakota Biology Area near Inkster, North Dakota (Facey, 1960):
Abundant
Sallx Interior Rowlee 
S. discolor Muhl.
S, humllls March 
Populus tremuloldes Michx. 
Betula papyrifera Marsh 
Ulmus amerlcana L. 
Crataegus chrysocarpa Ashe 
Prunus amerlcana Marsh 
Acer necundo L.
Tllla amerlcana L.
Cornus stolonlfera Michx. 
Viburnum lentago L.
Very Abundant
Corylus amerlcana Walt. 
Corylus cornuta Marsh 
Quercus macrocarpa Michx. 
Araelanchier alnifolla Nutt. 
Prunus Virginia L.
Fraxinus pennsylvanica Marsh
Stevens (1930) states that the Red River Is bordered by Ulmus 
amerlcana. Fraxinus pennsylvanica. Acer negundo. Tllla amerlcana. and 
Quercus macrocarpa. At Intervals small stands of Populus tremuloldes 
are found. The segment at Grand Forks also has many giant cottonwoods 
(Populus deltoides Marsh).
Rows of planted trees termed "shelterbelts” border many fields In 
this study area. The following genera that may be found here are: 
Fraxinus. Ulmus. Populus. Sallx. Eleagnus. Plcea. Pinus. and Juniperus 





The study area Is situated within the eastern margin of the Chernozem 
soil belt (Strahler, 1962). According to Larson (1963) five great soil 
groups are represented in Grand Forks, Walsh, and Pembina Counties. These 
are, in order of decreasing areal extent, the Solonchak, Chernozem, Humic 
Gley, Regosol, and Alluvial. The general descriptions of the great soil 
groups were adapted from the Experiment Station of the North Central 
Region (1960). Comments on the degree of friability (loose, friable, 
firm) of the soils and the nature of the parent materials were derived 
from Larson (1963). The associations of the soils on the soil and dis­
tribution map (in pocket) were adapted from the General Soil Map of Grand 
Forks County, North Dakota, Soil Conservation Service, United States De­
partment of Agriculture, and generalized by Larson (1963) and Hetzler (1963),
According to Larson (1963) the soil A horizons in the Red River 
Valley are more uniform in depth than the A horizons in the Till Uplands.
The following A horizon depths for most of the soil series in Grand Forks 
and Walsh Counties are from Larson (1963):
TABLE I






Barnes 5 to 7 Glyndon 8 to 13
Bearden 10 to 16 (not including
Cashel 4 to 8 4 to 6 of Aca)
Embden 6 to 11 Hamerly 6 to 10
Fairdale 2 to 4 Hecla 7 to 15
Fargo 4 to 6 Selz 6 to 14
Fossum 8 to 11 Strongly Saline Soils 3 to 6
Gardena 9 to 15 Svea
Vallers
7 to 16
8 to 12 
(not including
2 to 5 of Aca
15
These soils have been developed on level or undulating grasslands 
with a high water table and calcareous parent materials. The parent 
materials, in the study area, may be deep lacustrine deposits of sand, 
silty-clay, or clay. Some of the soils have also developed on thin 
lacustrine deposits over till. The soils were formed chiefly by organic 
matter accumulating in the A horizon and by the concentration of Ca CO3, 
carried upward by the ground water at or near the surface.
Solonchak
The Solonchak A horizon is usually dark gray or black. The B horizon 
is absent. Under the A horizon are three to seven C horizons that become 
more saturated with depth. The soil series representing the Solonchak 
in the research area are the Bearden, Glyndon, Hegne, Strongly Saline 
soils, Selz, Antler, Ulen, Hamerly, Fossum, and Vallers. All of these 
soils, if not too wet or too dry, are friable on the surface (6 inches) 
except the Hegne, Ulen, Glyndon, and Fossum. The Hegne soils are firm 
lake clays. The Ulen, Glyndon, and Fossum series are friable throughout 
the entire profile. Larson (1963) stated that the Glyndon-Bearden and 
Selz-Ops associations contain Ca SO4 in addition to Ca CO3 and the 
Strongly Saline soils have Ca SO4 and other salts as well as Ca CO3.
Chernozem
Apparently, the major difference between Solonchak and Chernozem 
soil development is that ground water does not influence Chernozem soil 
development. The Chernozem A horizon, when moist, is very dark grayish- 
brown to black. The A horizon grades into the underlying B horizon. 
Carbonates have accumulated in the lower part of the B horizon and upper
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C horizon. The C horizon may contain Ca SO4 concentrations below the 
Ca CO3 horizon. Representative series of the Chernozem in the study area 
are the Ops, Embden, Hecla (nhernozera-Regosol intergrade), Gardena, Towner, 
Svea, and Barnes. The Ops and Svea soils are friable on the surface while 
the Gardena and Towner soils are friable throughout the entire profile.
The profiles of the Embden and Hecla soils are friable to loose. The 
parent materials on which these soils have developed are deep sandy to 
silty lacustrine deposits, thin lacustrine deposits over till, and deep 
till.
Humic Gleys
Humic Gleys form under sedges or grasses in grassland areas which are 
poorly drained, yet not moist enough for organic soil formations. If not 
artificially drained, the slightly depressed, flat or concave areas are 
inundated part of the time. The A horizon is thick, blackish, and lacks 
Ca CO3. The A horizon is underlain by a mottled, olive-gray Bg, G, or 
Cg horizon. Below the B horizon is the usually gray, mottled, and cal­
careous C horizon. The Fargo series is the main representative of the 
Humic Gleys in the area and is firm throughout its profile. The Fargo 
soils are developed on deep lacustrine clays.
Regosols
The Regosols have developed on rolling or hilly topography. The 
texture of the parent materials range from sand or gravel to clay. These 
soils have poor water retention properties because of the topography, 
coarse texture, or both. There is no B horizon in the profile. An AC 
horizon, which is transitional in color and structure, separates the A and
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C horizons. The Regosol series In the study area are the Zell, Buse, 
Sioux, and Heela (Chernozera-Regosol Intergrade). The Zell and Heela 
soils have developed on deep lacustrine deposits and the Buse series has 
developed on till. Sioux soils occur on the old beach lines and are de­
veloped on sandy and/or gravelly deposits. The Regosols are friable on 
the surface except the Heela and Sioux soils which are friable to loose 
throughout the profile.
Alluvial Soils
Alluvial soils are young soils distributed on recent stream-deposit* 
ed sediments of small stream and major river bottoms of the study area.
The texture of these soils may be variable: some clayey, others medium 
textured. Some of these soils are poorly drained, but most are imper­
fectly drained which is caused by periodic stream overflow. The Alluvial 
soils reveal a scant profile development which is due mainly to the limit­
ed time these soils have been in place. The Cashel and Falrdale series 
belong to the Alluvial soil group. The Cashel soils are light-colored 
silty clays that are limy at the surface and are found along the bottom­
land of the Red River. The Cashel soils are less friable than the Fair- 
dale series which are loams and silty loams. The latter series occurs 
mainly along the Turtle, Forest, and Park Rivers.
Drainage, Drought, and Floods
The study area generally has poor drainage, particularly east of the 
900 foot contour in Walsh and Pembina Counties (Fig* 2). Here the slope 
of the land towards the Red River is less than 5 feet per mile. West of 
the 900 foot contour the slope is greater and the drainage lines are more
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profuse* The drainage is better in Grand Forks County than in either 
Walsh or Pembina Counties. Several small lakes are found in the saline 
areas of the study area. There are also many potholes and sloughs in the 
Till Uplands.
Though not shown on the soil map (in poeket) as intermittent streams, 
parts of all the major rivers (except, possibly, the Red River) have been 
dry in years past (unpublished data from the United States Geological 
Survey, Hater Resources Division, Surface Water Branch, Grand Forks). The 
Turtle, Forest, and Park Rivers have been commonly so in their lower 
courses, and the Goose River is dry nearly every year where it heads in 
the Till Uplands. However, the Turtle, Park, Forest, and Pembina Rivers 
also have spring-fed segments that, according to residents, contain water 
even during drought years. According to Spaeth (1963) the Red River was 
virtually dry in the fall and winter for the duration of the years from 
1929 to 1936. J. W. Matejeek (County Commissioner, Walsh County) stated 
that during the drought years of the 1930*s the Red River could be crossed 
on foot. In some places it was reduced to a mere trickle and probably 
nowhere more than 25 feet wide in the study area.
Spaeth (1963) stated that 80 per cent of the runoff in the study area 
is from snowmelt. Floods resulting from excessive snowmelt are most preva­
lent in Walsh and Pembina Counties east of the 900 foot contour (Wilton 
Grady, Area Engineer, Soil Conservation Service, Grand Forks). Spaeth 
(1963) pointed out that the flood problem is less acute in the north­
eastern half of Grand Forks County.
The following description of overland flow is based on an interview 
with Wilton Grady. Dammed by the roadgrades and snow-blocked culverts, 
water accumulates in the fields while the ground is still frozen. Eventu­
ally, the ponded water utilizes the lowest relie£ of the roads and over­
flows into adjoining fields (Fig. 3). This overland flow begins on the 
western slopes of the study area and progresses eastward. When lower 
levels are reached, notably where the slope is less than 3 feet per wile, 
the water may stand in the fields for a week or more.
The snowmelt is unable to find natural or artificial drainage channels 
that will accommodate it. There are possibly two reasons for this. The 
channels themselves may be blocked by snow and ice, and the water piling 
up behind these dams may eventually overflow into adjacent fields (personal 
communication with George Pike, United States Geological Survey, Water 
Resources Division, Surface Water Branch, Grand Forks). The natural levees^ 
however, may remain above water. Another reason may be that the channels, 
although clear, are not able to handle the volume of water. Spaeth (1963) 
states that the natural channels will accommodate about 0.1 inch runoff 
for a 24 hour period. The man-made ditches will handle a touch higher 
amount of runoff, varying from 0.5 to 0.75 inches for one square mile to 
about 0.2 to 0.3 inches for 300 square miles for a 24 hour period. If 
the volume of runoff exceeds the capacity of a channel in a 24 hour 
period, floods may occur.
Some of the major rivers and their tributaries have dams to retard 
spring runoff. Many flood channels have also been constructed in an 
effort to prevent water from accumulating in fields. Twelve of these 
ditches are located between Drayton and Pembina, a broad expanse where 
water problems are most serious. According to Wilton Grady, these ditches 
will not accommodate runoff. Figures 3, 4, 5, and 6 show the effects of two 






Almost all of the soils in the study area are suitable for growing 
wheat, oats, barley, corn, flax, alfalfa, and sweet clover. Beets are 
restricted to the Fargo and Bearden series, while potatoes are cultivated 
on Bearden and Ulen soils (Kazeck, 1956). The moderately and strongly 
saline soils are classified as marginal and submarginal for common crop 
production and portions of the Fargo, Hegne, Antler, Hecla, and Hamerly 
series are in pasture (Grand Forks County Soil and Water Conservation 
Needs Inventory, Pamphlet No. 5).
Roads
The degree of road development may be important in the survival of 
pocket gophers during spring floods. This possibility necessitates a 
brief description of road conditions.
The roads in Grand Forks and Walsh Counties are generally well- 
maintained with abundant gravel, except in the northeastern half of Walsh 
County. The poorest roads in the entire study area are east of U. S. 
Highway 81 in Pembina County. Here many of the roads do not have any 
gravel at all and are not graded.
The period in which road development progressed may also be important, 
at least locally, in pocket gopher distribution. According to William Page 
(Grand Forks County Agent, 1927 to 1953) road development began in the 
"teens" (1911 to 1919). At this time, the major roads between communities 
were graded but not gravelled. By 1927, U. S. Highway 81 was gravelled as 
far as Manvel. After this time road improvement commenced more rapidly. 
Henry Schwartz (County Engineer, Grafton) stated that most of the roads in
Walsh County were graded with some gravel by 1948. He explained, however, 
that road Improvement records were not kept before this date.
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METHODS
The method utilized in determining the ranges of the two species of 
pocket gophers in Grand Forks County was to drive slowly along the main 
east-west roads looking for fresh mounds located in the roadgrades, 
ditches, and fields. Only one mound from a group or system was selected 
for trapping because of limited time. Usually, when individual systems 
were continuously abundant along a section of road, only a few groups 
were trapped. Most of the time it was difficult, if not Impossible, to 
detect mounds on both sides of the road when driving in one direction. 
Therefore, it was necessary to return along the same road to view the 
other side. Where the distributions of the two species were contiguous, 
trapping along the peripheral roads of sections was requisite for a more 
precise evaluation of the boundary.
In Walsh and Pembina Counties this technique was modified in that 
more attention was focused on north-south roads, hoping to reveal more 
rapidly the northern limits of the two gophers. When it was discovered 
that Geonys was absent near the Forest River, west of Mlnto, more in­
tensive trapping was conducted on both sides of this potential barrier.
The procedure for making a set was probing the mound for the sur­
face opening with a long-shafted screwdriver, then removing the earthen 
plug in the opening with a shovel and a garden trowel. Finally, Victor 
gopher traps were inserted into the runways. The number of traps employ­
ed in an individual mound depended on the number of lateral passages con­
verging with the tunnel leading to the surface. Only one trap was used
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if the tunnel extended more than eighteen inches before the laterals 
were reached. The traps were visited the same day they were set or the 
following one, depending on weather conditions and distance from Grand 
Forks (observer's home base). The gophers were numbered and placed in 
plastic bags, then frozen to be prepared into study skins and skulls at 
a later date.
A basic problem to be resolved was the soil map on which the dis- 
tributions were to be placed. It was desirable to integrate the three 
soil maps of Grand Forks, Walsh, and Pembina Counties so that a clearer 
picture of the entire distribution of Georays and Thoraorays in relation to 
soils could be observed. In order to do this some of the closely relat- 
ed soils were unified so the borders would be conterminous when the county 
maps were joined at their north and/or south boundaries. When this was 
accomplished, on consultation with Larson (1963) and Hetzler (1963), a 
composite map of the three counties was drafted on which the soil types 
were transposed.
The land adjacent to the Red River in Grand Forks County was trapped 
rather thoroughly to obtain more gophers for taxonomic study. That part 
of Polk County, Minnesota, which lies just across the Red River from Grand 
Forks County, was trapped more carefully for the same reason. All of the 
Geomys were taken in roadgrades, ditches, and fields.
Only adults were used for a comparison of the Georays populations on 
both sides of the Red River. The common criterion for aging both sexes 
was the presence or absence of an adult pelage. Young of the year pos­
sessed some portion of the juvenile pelage which was being gradually re­
placed by that of the adult. Consequently, a striking molt pattern was 
visible on young animals. The juvenile pelage is grayish and relatively
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non-resillent, while the adult coat le reddish-brown end much wore re­
silient. Many of the edelts else possessed a molt pattern (lose strik­
ing). However, the worn, dull portion still retained the adult charac­
teristics.
Dalquest and Scheffer (1944) stated that the liberal number of skull 
measurements Justified their use as the best criteria in taxonomic dis­
tinction of pocket gophers. Tryon (1951) suggested that qualitative 
characters (pelage color, etc.) were just as valid as cranial ones. 
Another character which has been utilised are different shaped skull 
bones (Komarek and Spencer, 1931). Hayr at al. (1953) emphasise that 
**the number of characters is limited only by the patlenee of the in­
vestigates* . With ths exception of mastoidal breadth, condylo-basilar 
length, and postglenoid length, all of the measurements in this study 
have been employed in part by Dalquest and Scheffer (1944) and Herrlam 
(1895) at the specific or eubepeclflc levels in gopher taxonomy.
The skull and vendible measurements were obtained with n vernier 
caliper to the nearest 0.1 mn. Mont nf those measurements, which were 
taken twice and the means derived thereof, are defined la Cockrum (1962)} 
they are: eondylobaailar length, baailar length, basal length, height 
of cranium, width of lnterorbltal constriction, zygomatic breadth, length 
of diastema, length of mandible, length of upper molar row on avooll, 
and mastoidal breadth. Other measurements which need clarification or 
are net defined in Cockrum are: greatest breadth across angular pro­
cesses (Herrlam, 1895), rostral breadth, and postglenoid length. The 
rostral breadth was taken across the anterlormost projections of the 
sygoaatie roots of the maxillae. The postglenoid length measurement is 
here defined as the distance between the posterior margin of the glenoid
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fossa and the posterlormost surface of the occipital condyle.
Additional information recorded was total length, tail length, length 
of hlndfoot, weight, number of embryos or placental scars, and the con­
dition of pelage (either adult or juvenile). These data are found in 
appendix II.
Interviews with local residents and government offlcals were neces­
sary to obtain information on the study areas, which was scant or en­
tirely lacking In the literature. Information derived from the afore­
mentioned sources was: the course of road development, the present and 
previous distribution of both species of pocket gophers, soil conditions 
(texture, moisture, parent material, depth, degree of friability).
RESULTS
Distribution
The soil map (in pocket), showing the present distribution of Geomys. 
indicates that a change in the Geomys distribution has occurred in the 
last fifty years. Geomys is now present north of the Forest River. 
Whereas, the distributions of Geomys and Thomomya are known quite well 
south of the Forest River, this is not the case in the western parts 
of Walsh and Pembina Counties. The western limit of Geomys in the two 
latter counties is still questionable because of the limited time al- 
loted to this research. It is possible therefore, that the distribution 
of this species, at least locally, may extend somewhat west of the 
boundary shown on the soil map.
The apparent void in gophers as shown on the soil map in the 
eastern part of Pembina County is probably invalid because the area was 
not covered in detail. However, the many miles covered in this locale, 
failed to reveal any fresh mounds, whleh Indicates that there are proba­
bly not very many gophers present. A few old mounds that were investi­
gated disclosed burrows of small size, indicating that the former occu­
pants were Thomomys. Fred Keney, who farms several miles southeast of 
Bathgate, said there were not many gophers in this vicinity. John 
Middleton, a farmer several miles south of Pembina, claimed he had seen 
fresh pocket gopher mounds that spring (1963). He attributed spring 
floods to their disappearance from the area. Both Keney and Middleton
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stated they had only seen the small gray pocket gophers (Thomomys).
Geomvs was taken three-fourths of a mile east of Backoo, the northern­
most record for either species of pocket gopher in this study. Lester 
Hughes, a resident of rural Backoo, said there were two kinds of pocket 
gophers in the vicinity. Subsequent trapping failed to disclose the 
presence of Thomomys. However, Mr. Hughes* accurate description of both 
species of gophers suggest that his observation on their dual presence 
in the area is correct. Hughes also pointed out that the range of Geomys 
terminated about three miles north of Backoo, with Thomomys being the 
only gopher beyond this point.
The only locale where populations of the two species were observed 
to intermingle is several miles northwest of Grafton. Here both species 
were collected from burrows about fifty feet apart. Several Geomys and 
one Thoroomys were trapped in a roadgrade and ditch. The other Thomomys 
recorded on the soil map was caught in the adjoining field.
Apparently, the coterminal boundaries of both species in Grand Forks 
County is well delineated. It is possible,however, that this well-defined 
border is not valid and that trapping throughout sections, instead of at 
the margins, would reveal mixed populations.
It may be concluded, then, that Geomvs is the only gopher found east 
of the coterminal boundaries of both species in Grand Forks County. It 
appears that Thomomys is the only species inhabiting the area west of 
the boundary. The northern limit of the southern population of Geomys 
lies east of Minto along the Forest River. The northern Geomys popu­
lation, which is apparently disjunct from the southern one, is situated 
almost within the latitudes of Grafton and Cavalier, but west of U. S. 
Highway 81, except in the vicinity of Grafton (soil map). Thomomys fre­
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quents the land adjoining the Forest River west of Minto and extends its 
distribution northeast to Drayton. Though not shown on the soil map, the 
Thomonrys population in Walsh and Pembina Counties probably forms a boundary 
similar in character to the one in Grand Forks County. It is further sug­
gested, based on information from Hughes, Keney, and Middleton, that 
Thomomvs is probably found in small numbers north, east, and southeast 
of Cavalier in Pembina County. The Geomys distribution in Walsh and 
Pembina Counties, therefore, is essentially an 'island* surrounded by 
Thomomys.
Distribution in Relation to Soils
Geomys was collected in two soils (Nos. 5 and 9) in which Thomomys 
is absent (soil map). The strongly saline soils (5) lie east of the 
Thomomys range in Grand Forks County. Neither species dwell in these 
soils in Pembina County. The Fossum-Towner (9) association is found 
only in Pembina County in insignificant patches (soil map) and is con­
sidered here not to be important in distribution. Geomys was not taken 
in the Barnes-Hamerly (8) association but these soils are not a critical 
factor because the westward limit of Geomys is still restricted where 
these soils are absent.
Geomys occurs in the Fargo-Hegne clays (2) adjacent to the Red River 
in Grand Forks County, but is absent from these soils in Walsh and Pembina 
Counties. Thomomvs is found in soil (2) in Walsh County only. The absence 
of both species in the heavy, lake clays of Pembina County is evidence 
that other stringent environmental conditions preclude inhabitation.
These conditions, however, are not sufficiently severe to prevent Thomomys 
from frequenting the Fargo-Hegne soils in Walsh County. Geomys is preva­
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lent next to the Red River In Grand Porks County regardless of the soil 
association (1, 2, 3). It is obvious that the factors enabling Geomys 
to occupy this area differ from those which prevent this species from 
utilizing a similar habitat in Pembina County.
The distribution of Thomomys along the Forest River west of Minto 
is notable. Apparentlyf the environment here is not favorable for Geoays. 
The factor would not be soils for both species are found in Association 3.
The arcuate delineation of the two species in Grand Forks County 
cannot be attributed to soils for the greater length of the boundary is 
oblique to the northwesterly trend of the soils. The southern segment 
of the boundary is distinct in view of the fact that both spcles inhabit 
the Hamerly-Svea-Vallers (7) association. This spatial relation, then,' 
is not a result of soils.
Taxonomy
Standard statistical tests were made to compare Intersample means 
of 16 variables in Appendix I. None of the variables were statistically 
different when tested by sex between samples of the east and west sides 
of the Red River. Morphological variability was evaluated by calculation 
of the coefficient of variation (CV) for each of the 16 variables. The 
observed range of values of this statistic for the males was 3.2 to 8.4. 
Simpson, et al. (1960) states that a CV for linear dimensions from 4 to 
10 Is not unusal and occasionally the CV may be between 3 and 4. The CV 
range of values for the females was from 1.06 to 5.7 of which four values 
of the F 2 samples were below 3.
Obvious morphological differences were observed between males and 
females in both samples which illustrates the common phenomenon of sexual 
dimorphism. Student t-tests showed that 15 of the variates tested were
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significantly different between sexes at the five per cent level (Appen­
dix I). The width of Interorbital constriction (IC) was the only morpho­
logical character measured which did not prove to be significantly differ­
ent between males and females.
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DISCUSSION AND CONCLUSIONS 
Factors Affecting Distribution 
Edaphic Factors
The literature regards a somewhat sandy or silty soil as the pre­
ferred habitat of bursarius. Burt (1957) states that Gj_ bursarius 
prefers moist, but well-drained sandy loam soils. Schwarts and Schwarts 
(1959) suggest that Geomys is partial to deep, moist loesaial soils or 
fills for roads because they are easier to dig. Stoner (1918) says that 
Geomys selects loose alluvial soils over clayey ones and that sandy soils 
are infrequently worked because of burrow construction problems. Mohr 
(1935) found that G*, bj. illinoensis Komarek and Spencer inhabits sandy 
and silt loams. Bailey (1926) found them (Geomys) abundant in mellow, 
sandy soils, but that they were scarce or absent from certain "clay 
hills".
Davis, Ramsey, and Arendale (1938) claimed that Gj_ Jbj_ breviceps 
Baird occurs in sandy soils but is absent from the "black lands". They 
also found that few, if any, Gj, b^ breviceps mounds were observed In 
areas where the top soil was less than four inches deep. They emphasise 
that pocket gophers cannot permanently inhabit places where the topsoil 
is two Inches or less in depth, sticky when wet, and hard when dry. 
However, they do mention that G^ b^ breviceps will move into areas where 
these conditions are manifest; but when floods ensue the gophers will 
seek higher ground. These findings are connotatlve that floods are the
1tatting factor rather than aell depth and texture.
Quimby (1942) suggests that Tbcmonvs la restricted to the heavy, 
clayey soils by the Red River (northwestern Minnesota), while Geomys 
is found only in a belt of Mellow, loaay soils to the east of those 
occupied by Thoraoave. One of his reasons for title definite habitat 
preference is that Geomvs makes necessarily larger burrows than 
Thomomrs. therefore,preventing it from entering the clayey soils. X 
believe that the tight clay soils would be equally favorable to both 
species. The walls of a burrow excavated in clay would be mere solid, 
being less subject to collapse. If Quimby was referring to the compara­
tive ability of the two species to dig in day, the mere powerful develop* 
went of claws and shoulder musculature of Coomva should be advantageous.
Soil moisture may be a factor affecting the distribution of Geomvs 
and Thcmomys. Apparently, the exact tolerance limits to soil meiaturs 
of these two species la unknown. Burt (1957) and Schwarts and Schwarts 
(1959) suggaat that Gscmve prefers moist soil conditions. Grlnoell 
(1926) states that Thomemvs can live in either dry soil or soil Chet 
is saturated with water. Howell (1922) comments that few gophers (Thcmomys) 
choose to inhabit dry ground although they will make abort excursions into 
it. When discussing distribution, Ballsy (1926) states as fact that 
Thowowvs avoids low wot ground, hut profora the high, dry prairies.
Very narrow strips of "sogg^* soil frequently prevents Thcmomys from 
attaining suitable areas (Ingles, 1949). From the foregoing views it 
may be inferred that Geomvs prefers moist soils and Thomomy can Inhabit 




Bailey (1926) placed a Geomys and a Thomomys In a cage to test their 
dispositions. The Geomys promptly killed the Thomomys. He felt that this 
"fierce animosity of Geomys towards Thomomys was a plausible explanation 
(In part) for their different distributions. By my own observations, 
Bailey's affirmation to the more aggressive nature of Geomys is Justified. 
However, I do not believe that either of these species engages in physical 
combat with each other under natural conditions, at least to the extent 
that one or the other is killed. The limited space within a burrow seems 
to inhibit the advantage of a larger, more aggressive pocket gopher over 
one of lesser stature. To Illustrate this point I placed a large male 
Geomys in a terrarium with a small female. After aggressive displays on 
the part of both gophers, the female (A) sought refuge in a 6 Inch flower 
pot that was available. The male (B) continued its attack on A which 
defended itself by placing Its nose against the celling of the pot with 
its incisors facing B. B was unable to cope with this defensive attitude 
of A* In my opinion what probably happens under natural conditions is 
that when a Geomys Intersects a tunnel of a Thomomys it moves into the 
new system and enlarges the burrows. Thomomys. being relatively non* 
aggressive, avoids physical contact with the Geomys by either plugging 
segments of its burrow system, or eventually coming to the surface to 
start a new system elsewhere.
Forests
Mohr (1935) stated that G^ b^ lllinoensis will work under thin 
growths of trees in sandy areas. Bailey (1926), Schwarts and Schwarts 
(1959), and Burt (1957) associate Geomys with open areas. Stoner (1918)
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claims that Geomys seldom Inhabits forests but dees do damage to orchards 
and nurseries. X have observed Geomys mounds on Coo occasions In wooded 
areas. In one instance the mounds were situated in a woodlot encompassed 
by a road on one side and fields on the ether three. The gophers which 
were responsible for the mounds probably were forced into the woodlot 
after the surrounding fields had been plowed. The second instance was 
similar to the first one. In this case the plowed field was surrounded 
by a road and open woods on its sides. The gopher again selected the 
wooded area over the barren, plowed field. Xt appears that Geomys gen* 
orally avoids forests.
Thoaoays.on the other hand, apparently frequents brushy areas and 
scattered timber, being excluded only from the densest growths of trees 
(Bailey, 1926). X have collected this species in thick shrubby areas 
(Symohoricarous spp«), scattered timber 25 feet from the Forest Elver, 
and moderately thick stands of Corvine spp..
A moderately wooded araa could ba a barrier to Geomys. whereas only 
a dense forest might prevent Thomowys from extending it* range.
Rivers, Floods, And Chilling
A factor limiting either Geomys or Thomowys from dispersal into now 
areas when confronted by a river, or ether body of water, would bo the 
ability to twin far enough to transgress the harrier. The literature 
refers to the swimming ability of Geomys negatively. Schwarts and Schwarts 
(1959) state that rivers are a barrier to Geomys because they are not able 
to swim far. Jackson (1961) comments that Geomys cannot swim and flounders 
miserably in the water, soon drowning. Bailey (1926) placed a Geomys in 
a bath tub filled with water and concluded that it apparently was unable
36
to swim. My own experimentation with a male and female Cecmya seems to 
contradict the general concensus. X placed a female gopher into the Red 
River about SO feet from shore. It swam 100 feet out into the river and 
was carried around 100 yards downstream by the currents before drowning. 
The male which was liberated at the same place swam SO fast to shore. It 
seems that this spades could swim a hundred feet if necessary.
Thomomya. being the more agile of the two, fairs better at swimming. 
Criddle (1930) observed a T, t. rufeeecas swim 300 feet aeroee a river 
and remarked that the animal did not appear to be inconvenienced from 
its ordeal. That either speciea would elect to swim is conjectural, 
and crossing a river probably would be sequential to falling accidentally 
into the water.
It la also possible that movements serosa rivers might be aceom* 
pitched by either species when rivers are frosen and covered with snow. 
Some species of Thomomvs are known to be active on the surface of the 
ground under snow cover (Marshall, 1941), (Bailey, 1926), (ingles, 1949), 
and (Barren, 1937). I have seen considerable evidence of snow-tunnel 
earth deposits left on the surface of Jj. t*. rufeacena in northeastern 
North Dakota. Apparently little la known about the surface aetivlty of 
Ceomvs in winter. Bailey (1926) implies that this species will move 
about on the surface under the snow. Stoner (1918) cites instances of 
Ceomvs being taken alive from under the snow. X have never seen gopher 
**esters" which would be attributed to the surface winter activities of 
Ceomvs in northeastern Berth Dakota. X have seen evidence (fresh mounds) 
of Ceomvs during the winter months in southeastern South Dakota, when 
there was no snow on the ground. This, however, ia no indication that 
Geoavs comes out of its burrow wider snow.
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Two other aeons by which animals night cress rivers arc discussed 
in Hesse, Alice, end Scheldt (1931)• One method is the transferring of 
land adjoining a river frost one side to the other aa a result of shift­
ing river beds. Animals may also gain access to the opposite sides of 
rivers accidentally by utilising floating trees, roots, or other objects 
as rafts.
Xt should be constdared that daring times of extended drought, 
rivers may no longer function as barriers. The Red River is known to 
have been leas than 25 feat wide in places during the dry years (1929 to 
1936) In northeastom North Dakota.
Davis, Ramsay, and Arendala (1933) seem te have excluded the 
possibility that floods are the limiting factor rather than soil depth 
and texture in the distribution of Geomys in certain areas. Ballsy 
(1926) and Qulaby (1942) have also Ignored floods; both workers support 
soils (texture and/or moisture) aa the causative factor when contrasting 
habitat preferences of Thoaoays end Geomys. Grlnnell (1926) states that 
areas subjected to overflow from rivers may limit the dispersal of pocket 
gopher locally. Xt la ay opinion that areas which are prone to exten­
sive flooding could prevent gophers from becoming established. However, 
if either Theaowva or Gcoanrs occupied such an area, Thomoanrs would have 
the advantage la swimming te local high ground.
Another factor, which ie related te flooding, la the relative faculties 
of Geomys snd Themomys to withstand a cold, saturated environment during 
spring runoff. This would apply only to those areas where snowmelt accu­
mulations are extensive, and if these conditions are absent, both species 
should inhabit the area. To ay knowledge, the literature la void on in­































































An Interview with Henry Williams (Grafton taxidermist) disclosed a 
female Geomys in his collection which had been taken by a local resident 
several miles northwest of Grafton in 1942. To my knowledge this is 
the first authentic record of a Geomys collected north of the Forest 
River. Williams could not recall when Geomys first moved into this area, 
but he did mention that Geomys was initially abundant along the Hsand­
hills" near Hoople (soil map). The "sandhills!'' are probably synonomous 
to the Ojata Beach (not shown in Figure 1) which courses a few miles 
east of Hoople. He emphasised, however, that Thomomys was the only 
species to inhabit the Grafton vicinity when he settled there in 1901.
From Williams' observations it seems plausible that Geomys first moved 
into the area within the period of time when Bailey last collected in 
the locality (1915) and when Geomys was first authentically recorded 
near Grafton (1942).
Lester Hughes, a 59 year old resident of rural Backoo, claimed he 
trapped Geomys in that area as a boy. Williams' statement that Geomys 
was first noted to be abundant several miles northwest of Grafton, which 
might indicate movements from the north, would seem to support Hughes* 
contention. Furthermore, Bailey (1926) in his faunal report of North 
Dakota, apparently reveals no indication that he collected around 
Cavalier. If his westward excursion to the Turtle Mountains (north 
central North Dakota) in 1887 closely followed the course of the Pembina 
River in the study area, he could have missed the Geomys population around 
Cavalier completely. It seems possible, therefore, that the distribution 
of Geomys in northeastern North Dakota was not the way Bailey (1926) de­
scribed it. Instead the distribution would have been discontinuous, a 
small population centered somewhat south of Cavalier, separated by 20 to
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30 miles tram a larger one south of the Forest River.
The lend lying east of 0. 8. Highway 81 and north of the Forest River 
is subjected to the aeet extensive floods to be found anywhere in the 
study area. Therefore, excessive runoff is basic in accounting for the 
distribution of both species here.
The factors that have enabled Thomoavs to resist the floods of I960 
and 1962 east of Highway 81 In Walsh County are probably superior swim* 
lag ability and greater adaptability than Geonvs to cold, saturated living 
conditions, dll individuals of both species were taken in gravel roads 
except the three Thomomva closest to the Red River. The fact that Thoaoavs 
was found eloaor to the Red River then Geosnre indicates that the former 
species utilised the roads at the time of the floods or was able te avia 
to thee for safety. Apparently, both speciea either prefer gravel roods 
in this area or hy chance Inhabit them because of their survival value.
Xt follows then that Geonavs should also occupy the roads nearer the Red 
River. This explanation is antithetical te the results. The hypothesis 
proposed here is that Tbocaongya la more resistant to chilling than Geomvs.
In the eastern half of Pembina County, irttere snowmelt remains in 
the fields longer than in Walsh County, even Thomoovs apparently has been 
unable to survive. The poorly developed roads in this area probably re* 
main saturated longer than those in Welsh County. Xt may be recalled 
(Introduction) that bailey found Thomomva abundant near Pembina la 1887. 
This may be explained by the fact that the years from 1884 te 1892 were 
generally normal regarding floods (Spaeth, 1963). Salley (1926) states 
that Geomrs prefers the high, dry preirlee to low or wet ground. Actually, 
the Pembina area is subjected to extensive spring flooding (P. 19), being 
neither high nor dry. Quitaby* s (1942)supposition that Thoaeanrs prefers
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the heavy clays along the Red River Is understandable for this Is the only 
type of soil In which he found this species. However, he neglects floods 
as a factor (more favorable to Thomomys) In accounting for the distribution 
of both species in northwestern Minnesota.
Geomys appears to be the dominant species within the area west of 
U. S. Highway 81 and north of the Park River. The water problem, an im­
portant limiting factor farther east, forfeits its repressive nature on 
pocket gopher abundance west of the 900 foot contour.
There are two factors which may possibly explain the present occur­
rence of Geomys in the Grafton vicinity where it had probably been absent 
prior, at least, to 1915. These factors are drought and road improvement.
It is conceivable that Geomys first moved into the area during the dry 
years <1929 to 1936). At this time, their dispersal was most likely not 
subjected to the limiting effects of floods. The theoretically disjunct 
populations of Cavalier and Grand Forks County probably formed a con­
tinuum which, with the continuation of floods following the drought, 
disintegrated east of Minto and Grafton within the latitudes of the 
Forest and Park Rivers. Apparently this same area today is void regard­
ing Geomys because of floods and poor road development. Instead of retreat­
ing to the Cavalier vicinity, which probably happened previous to this 
time, Geomys apparently was able to remain near Grafton because of improv­
ed (gravelled and graded) roads.
Distribution Along The Forest River
The wooded levees along the Forest River from Minto to a few miles 
east of Inkster are thought to be favorable habitats for Thomomys during
spring floods. Prior to the last major floods <1960 to 1962) Geomys
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probably occupied the fields adjoining the south side of the river during 
drier years, keeping the Inoffensive Thomomys restricted to the forested 
banks. The ensuing floods eliminated Geomys. and Thomomys survived, at 
least locally, on the levees. The alleviation of the offensive pressure 
which had been exerted by Geomys enabled Thomomys to move into the fields. 
These movements then, necessarily vary with the amount and duration of 
spring runoff. The fair road development here, which ordinarily would 
favor Geomys. apparently did not compensate the effect of the last floods. 
When conditions are favorable (drier) Geomys again moves into the fields 
along the river becoming the common gopher hefe. The fact that Thomomys 
inhabits forests and is presently abundant in this area indicates that 
it survived the floods of 1961 and 1962. There probably are few, if any, 
Geomys to compete for available land adjacent to the north aide of the 
river.
East of Mlnto, particularly within a three mile radius of Lake 
Ardoch, more favorable conditions have allowed Geomys to occupy the soils 
along the river. This segment of the river, unlike the one west of Minto, 
is largely unforested which probably accounts for the presence of Geomys 
here. The apparent absence of Thomomys in the immediate vicinity of the 
river seems to indicate that Geomys has been able to occupy the area on 
a permanent basis. According to John Dillon (Soil Conservationist, Soil 
Conservation Service, U. S. Department of Agriculture, Grand Forks) the 
levees in this sector of the river remain dry during floods, while the 
fields to the north and south are flooded for as long as two weeks.
The lack of forests along this section of the river permits Geomys to 
Inhabit the levees. The Geomys population of this area, in drier years, 
probably expands northward and becomes continuous with the one north of
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Grafton. Severe floods>however, would probably eliminate the Geomys which 
were established a few miles north of Minto. Temporarily, this would re* 
suit in a disjunct Geomys distribution.
Distribution South of The Forest River
The soil map (in pocket) reveals two interesting observations con­
cerning the distributions of Geomys and Thoaomys south of the Forest River. 
(1) Where conditions are favorable to either Geomys or Thomomys. each 
apparently, is the only species within its range. (2) The probable factor 
limiting the western extent of Geomys may be found In that segment of the 
boundary south of Larimore.
Geomys is probably the only species east of the boundary because of 
two factors. (1) Flooding, which was important in the distribution analy­
sis north of the Forest River, is not a limiting factor here (P. 18).
The effects of local flooding may be reduced by the better road develop­
ment in this area. (2) Because flooding does not limit Geomys here, 
this species has been able to maintain itself long enough and in ample 
numbers so that its aggressive nature, theoretically, prevents Thomomys 
from invading its range. This same concept may be generally applied to 
the Geomys population north of the Forest River. Thomomys, therefore, 
is restricted to the western part for two interrelated reasons: (1) the 
aggressive pressure exerted by Geomys and (2) there is no limiting factor 
(floods) influencing the Geomys population to the east. If these two 
limiting factors (possibly other unknown ones) did not restrict Thomomys 
to the west, this species would be expected to inhabit the land adjacent 
to the Red River as it does in Walsh County.
It is recalled (P. 28) that Geomys and Thomomys are cohabitants
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several miles northeast of Grafton. In this vicinity they apparently 
exploit the same ecological niche because of flooding, a variable which 
prevents Geomys from completely utilising the otherwise suitable habitat. 
The Geomys population in this area is either rarefied in numbers or 
simply restricted to localities not subjected to floods. Intermingling 
would be expected to occur if the Geomys population was small and 
scattered. In those areas where Geomys may be locally abundant there 
is probably little Intermingling.
Soil moisture seems to be the only factor which could explain the 
apparent inability of Geomys to extend its range westward. The litera­
ture (P. 33) indicates that Geomys is partial to moist soils. According 
to Larson (1963) a contrast in water table conditions exists between the 
two major types of topography (undulating to rolling Till Uplands and 
the nearly level Lake Agassiz plain) in the study area. The water table 
of the lake plain is permanent under most of the soils (Glyndon, Bearden, 
Sioux, Hecla, Ulen, and others) in the Red River Valley. The substratum 
of the aforementioned soils functions as an aquifer, and in addition the 
capillary rise of moisture in this water table is quite continuous during 
the frost-free season. This water table fluctuates from one to five feet 
during the growing season.
The water table of the Till Uplands is discontinuous, originating 
in the potholes. Only those soils on low relief, adjacent to the potholes, 
are affected by the localized water table. The Barnes and Svea soils 
which are developed on slopes having six to twenty feet of relief do not 
have a water table within their five foot profile. Therefore, the swells 
(hills) are drier than the intervening swales (depressions).
It seems possible that Geomys is generally restricted to the Valley
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where soil moisture is more constant. The soil moisture variation of the 
Till Uplands, which is tolerated by Thomomys. is probably too dry locally 
(hill areas) for Geomya. Intolerable conditions for Geomys may be also 
manifest when excessive runoff accumulates in the depressions.
The environmental Influences accounting for the northern half of 
the boundary are obscure except in the vicinity of the Forest River 
(P. 42). Local inundations during the last flood (1962), though unknown 
to have occurred west of the boundary by the writer, may be an explanation.
Taxonomy
The observed absence of significant differences among fourteen 
morphological characters has suggested that Geomys from both sides of 
the Red River did not belong to different statistical populations. If 
this assumption is justified a hypothesis may be offered to vindicate 
the genetic continuity of the samples.
It was stated on page 18 that the Red River was virtually dry from 
1929 to 1936. Migration between the gopher populations could have occurr* 
ed during this time when the river would have offered relatively little 
resistance as a barrier. Dry spells in the past probably have permitted 
hybridization between the two populations. Migration might be enhanced 
by the fact that the more moist conditions in the vicinity of the river 
would attract Geomya during drought.
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Statistical analysis of four Gaoanrs samples.
Sex 
& N
Value Statistic BLL BLRL IC ZB LD
X 52.25 48.68 7.15 33.69 21.74
M 1 SEX .69 .530 .097 .450 .345
N » 16 SDX 2.76 2.12 .388 1.80 1.38
GVX .053 .0435 .0542 .0534 .0634
X 52.84 48.81 7.25 33.59 21.78
M 2 SEX .791 .764 COo• .55 .462
N » 15 SDX 3.06 2.96 .31 2.12 1.79
CVX .0570 .0606 .043 .0631 .082
X 46.07 42.15 7.08 28.98 17.90
F 1 SEX .30 .29 .045 .171 .160
N * 31 SDX 1.65 1.61 .25 .997 .892
CVX .04 .04 .0353 .0345 .05
X 45.52 41.60 7.10 28.63 17.61
F 2 SEX .275 .282 .0631 .185 .157
H s 20 SDX 1.23 1.26 .282 .829 .698













































X 10.09 36.94 283.87 88.37 36.18
M 1 SEX .11 .425 3.112 1.86 .477
N X  16 SDX .437 1.70 12.45 7.45 1.91
CVX .0433 .046 .044 .084 .053
X 9.89 37.04 290.33 91.00 36.06
M 2 SEX .129 .527 3.32 1.46 .395
N 8 15 SPX .498 2.04 12.85 5.64 1.53
CVX .0503 .056 .0442 .062 .0424
X 9.25 32.91 259.61 80.80 32.77
SEX .073 .1813 1.68 .76 .23
F 1 SDX .406 1.01 9.35 4.23 1.26
N * 31 CVX .044 .031 .036 .0523 .04
X 9.38 32.37 259.65 81.31 32.80
F 2 SEX .107 .229 2.31 1.0645 .412
N * 20 SDX .447 1.02 10.05 4.64 1.80
CVX .051 .0315 .039 .0571 .055
BLL - Basil Length
BLBL - Basilar Length
1C - Width of Interorbital Constriction
ZB - Zygomatic Breadth
U> - Length of Diastema
MB - Mastoidal Breadth
CHL * Condylobasilar Length
GBAP - Greatest Breadth Across Angular Processes
HC - Height of Cranium
MBLA - Length of Upper Molar Row on Aveoli
PGL - Postglenoid Length
RB - Rostral Breadth
ML - Length of Mandible
HP * Length of Hind Foot
Male (1), And Female (1) - West Side 
of Red River
Male (2). And Female (2) - East Side 
of Red River
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Intersex Dimorphism * Student T-Test *
Variate
M X And F 1 
T Value











M R U 5.93 2.39
PGL 7.48 7.24
R B 4.63 2.23
ML 6.71 6.14
TOTAL L. 5.06 5.44
TAIL L. 2.88 3.78
HF 4.80 4.01
* Five percent level of significance
Rejection value 2.101 with 13 degrees of freedom
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APPENDIX II
Data on sex, relative age, weight, total length, tall length, 
hindfoot, pubic symphysis, placental scars, embryos, testes 




P - Present 
A - Absent
ti Bi ft h <  <!
Testis Length 
In mm
sf r- sr «*■H H H H
P - Placental Scars 
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Age (relative) 
Ad - Adult 
Y - Young 55333353553553335555
Sex
M - Male 
P - Female



























































































































































34 R 5P A
34 R A
38 13 A
33 R 2E A
34 R A
36 A
33 R 4E P
30 R 4E A i
36 8 P
31 4 P Ul
30 I P 1
34 8 P
34 R 4E A
31 3 P
33 R 3P A
37 12 P
35 8 A
32 R 5P A
34 R 3P A
31 R 6P A
33 R P
33 R 4P A
37 12 A
33 R 4P P
38 10 A
38 10 P
34 R 4P A
31 I P




















































































































34 R 5P A
30 I P
35 R 3P A
35 8 P
33 R 3P A
30 I
32 I P
34 R A f
34 R 5P V*
30 I P ON
32 I P 1
33 R
32 4 P






























































































































34 R 4P P
31 I P
32 R P
34 R 5P A







35 R 4P P
35 R 4P A •
34 3 P V/l
31 I P

























190 F Y 234 242 80
191 M Y 171 217 67
192 F Ad 291 269 81
193 F Y 205 233 73
194 F Y 172 225 68
195 F AC 305 269 83
196 M y 308 267 82
197 F Ad 306 266 84
193 M Ad 393 304 88
199 F Ad 265 261 82
200 F Y 139 210 70
203 M Ad 382 300 101
204 F Ad 249 235 Bobbed














CO 208 M Ad 281 277 86
o 209 F Ad 288 243 72CO
C Ft 210 F Ad 320 280 91V  » 211 F Ad 288 275 85
212 F Ad 260 258 75
213 F Ad 269 270 84
214 F Ad 245 257 76
215 M Ad 461 306 98
216 M Ad 357 293 99
217 F Ad 191 248 78
218 M Ad 414 302 93
9a F Ad 234 249 80
10a F Ad 265 254 79
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31
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29 I
35
35
31 R 5P
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34 R 3P
29 I
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32 R 5E
34
38
30 R 2E
35
33.5 R 4E
34.5 R 7E
34 R 7P
35 R 4P
32 R 4P
34 R 2P
36
37
31 3P
35
31 R 4P
32 R 4P
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